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Floating carotid thrombus treated by intravenous
heparin and endarterectomy
Fabrizio Sallustio, MD,a,b Silvia Di Legge, MD, PhD,a,b Simone Marziali, MD,c Arnaldo Ippoliti, MD,d
and Paolo Stanzione, MD,a,b Rome, Italy
Among different subtypes of ischemic stroke, atherosclerotic stroke carries the greatest risk (30%) of worsening and recurrence
during the acute phase of hospitalization with a 7.9% risk<30 days. Causes of this high risk include plaque rupture leading to
thrombus formation, thrombus propagation with consequent vessel occlusion, and distal embolism. In this context, emergent
endarterectomy or anticoagulation, followed by deferred endarterectomy, are both controversial. We report a patient with an
ischemic stroke caused by thromboembolism from an ulcerated plaque with floating thrombus of the internal carotid artery
(ICA). A controversial use of heparin is discussed. (J Vasc Surg 2011;53:489-91.)
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fWe report the case of a patient with an ischemic
stroke caused by thromboembolism from an ulcerated
plaque of the internal carotid artery with floating throm-
bus. The patient was treated with heparin infusion fol-
lowed by oral anticoagulation. Follow-up computed to-
mography angiography (CTA) confirmed the presence of
atherosclerotic plaque with no evidence of thrombotic
appendage and carotid endarterectomy was performed.
This case highlights the importance of neuroimaging
monitoring of arterial disease in patients with acute
ischemic stroke and its central role in guiding decision
making.
CASE REPORT
A 71-year-old right-handed man was admitted 6 hours after a
sudden-onset right hemiparesis. At the physical examination, the
patient was alert and oriented, he presented with mild dysarthria,
right facial droop, plegia of the right arm, severe paresis of the right
leg, and reduced pinprick and light touch sensation in the right
limbs. His medical history was remarkable for heavy cigarette
smoking, arterial hypertension, and lower limb peripheral arterial
disease. Results of tests for acquired or inherited hypercoagulable
states were negative. He had been prescribed daily therapy with
aspirin (100 mg) and simvastatin (20 mg).
A CT scan of the head ruled out any intracranial bleeding and
did not show early ischemic changes. Diffusion-weightedmagnetic
resonance imaging (MRI) with the Achieva 3.0T X-series (Philips
Healthcare, Bothell, WA) revealed multiple ischemic areas in the left
frontal-parietal cortical-subcortical region suggestive of acute em-
bolism in the territory of the middle cerebral artery. Three-
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doi:10.1016/j.jvs.2010.08.014imensional time-of-flight magnetic resonance angiography
MRA) of the intracranial vessels detected a halo of flow sur-
ounding a central flow void in the distal portion of the left
nternal carotid artery (ICA) extending to its intracranial por-
ion, suggestive of floating thrombus. This finding was con-
rmed by CTA, which showed an eccentric plaque at the origin
f the left ICA with ulcerated surface and an image of lack of
entral contrast filling extending distally for 10 cm (Fig 1). An
ltrasound (US) examination revealed a marked increase in flow
elocity, with a peak systolic velocity 500 cm/s, suggestive of
igh-grade stenosis with impending occlusion.
An intravenous (IV) infusion of unfractionated heparin
UFH) at 1000 U/h was started and adjusted thereafter to main-
ain partial thromboplastin time at 1.5 to 2 times control. The left
CA was monitored by serial US studies. CTA showed dramatic
eduction in thrombus length on day 7 and complete vanishing of
he floating thrombus on day 10, with evidence of a concentric
ypodense plaque with ulcerated surface causing a lumen narrow-
ng of 60% at the origin of the left ICA (Fig 2). This was confirmed
y US examination that showed a dramatic reduction of peak
ystolic velocity to values of 150 cm/s, suggestive of a lumen
arrowing of 50% to 60% and an ulcerated plaque surface.
The patient remained clinically stable, and uncomplicated left
arotid endarterectomy (CEA) was performed, after discontinua-
ion of UFH and partial thromboplastin time normalization, 14
ays after symptom onset. No residual thrombus was found at
EA, and the gross examination showed the plaque surface was
lcerated, with no evidence of intraplaque hemorrhage. Resolu-
ion of the thrombus and restoration of valid flow allowed us to
lamp the ICA without the risk of dislodging the clot and to avoid
he use of an intra-arterial catheter. A shunt was not inserted, and
he procedure did not require a patch.
A postoperative CT scan ruled out any intracranial bleeding,
nd a US study showed a patent ICA. On discharge, the patient
howed remarkable improvement, with mild weakness in the right
eg, moderate weakness in the right arm, and reduced handgrip.
peech was normal, and he could walk without assistance. The
atient underwent physical therapy and continued to make im-
rovements. The ICA was patent at the 3-month US study, and no
urther ischemic events had occurred at the 6-month follow-up
linic visit.
489
s
t
a
q
c
U
t
b
s
fi
t
t
l
U
r
h
d
n
h
a
p
s
a
f
t
n
t
a
e
M
o
r
d
c
t
c
t
m
p
c
C
s
n
i
C
p
a
t
i
b
t
q
t
JOURNAL OF VASCULAR SURGERY
February 2011490 Sallustio et alDISCUSSION
Detection of a free-floating thrombus in the extracra-
Fig 1. In this computed tomography angiography of the left
internal carotid artery, the arrows indicate the vessel with lack of
central contrast filling suggestive of floating thrombus in (a)
longitudinal and (b) axial views.
Fig 2. Computed tomography angiography shows the left inter-
nal carotid artery (a) 7 and (b) 10 days after unfractionated heparin
initiation. The arrows indicate (a) residual intraluminal thrombus
and (b) ulcerated plaque surface with complete vanishing of the
thrombus.nial portion of the ICA in patients with acute ischemic rtrokes represents a therapeutic dilemma. Thrombolytic
herapy with recombinant tissue plasminogen activator is
ble to recanalize acute intracranial occlusions, but the
uestion remains: Can thrombolytic therapy recanalize oc-
lusions of large extracranial vessels? Randomized studies of
FH, low-molecular-weight heparins, or heparinoids for
he treatment of acute ischemic strokes showed no proven
enefit in reducing stroke-related mortality and morbidity,
troke recurrence, and prognosis.1-4 On the basis of these
ndings, routine anticoagulation is contraindicated in pa-
ients with noncardioembolic acute ischemic stroke due to
he potentially harmful hemorrhagic complications.1-4
Conversely, although convincing statistical proof is
acking, anecdotal evidence supports early initiation of IV
FH in stroke in evolution and to prevent stroke recur-
ence in uncommon situations, as in acquired or inherited
ypercoagulable states, extracranial cervicocephalic arterial
issection, and intraluminal arterial thrombus.5 The ratio-
ale of this approach relies on the anticoagulant effect of
eparin, which probably counteracts thrombus progression
nd further distal embolization.6 Emergent CEA has been
erformed in selected patients with symptomatic carotid
tenosis, with encouraging results in vessel recanalization
nd outcome.7 Similarly, early anticoagulation and de-
erred CEA had proven efficacy in small case series.8,9
These therapeutic options meant that thrombolytic
herapy with recombinant tissue plasminogen activator was
ot considered, because the patient was admitted beyond
he 4.5- and 6-hour window for intravenous and intra-
rterial thrombolysis, respectively. On the basis of US (ie,
xcessively extended thrombus) and diffusion-weighted
RI findings showing multiple ischemic lesions suggestive
f artery-to-artery embolism, CEA was deferred, and ca-
otid artery stenting was not considered a safe alternative
ue to the risk of embolization.
As a diagnostic procedure, contrast-enhanced MRA
an be used to replace digital subtraction angiography in
he evaluation of severe carotid stenosis (70% to 99% ac-
ording to North American Symptomatic Carotid Endar-
erectomy Trial criteria). However, it is not a standardized
ethod and encompasses different techniques.10 Com-
ared with unenhanced time-of-flight and extracranial
ontrast-enhanced MRA, contrast-enhanced dual-source
TA allows for better morphologic carotid stenosis de-
cription, especially with respect to calcification. Both tech-
iques may be regarded as reliable, fast, preinterventional
maging investigations in patients with ICA stenosis.11
urrent bedside US monitoring allows early detection of
laque and flow changes and to adapt patient management
ccordingly. CTA may assist in monitoring those plaques
hat are at a particularly high risk of embolism.
The importance of follow-up US imaging in acute
schemic stroke with ICA occlusion has been emphasized
y studies showing total or partial spontaneous recanaliza-
ion of a completely proximal ICA occluded as a conse-
uence of local thrombosis due to atherosclerotic disease or
o massive cardioembolism.12-14 Although spontaneous
eopening of arterial segments is rare, it may occur more
11
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Volume 53, Number 2 Sallustio et al 491frequently than expected, and this possibility must be con-
sidered when evaluating treatment options in extracranial
as well as in other arterial districts.15
CONCLUSIONS
We describe a patient with an ischemic stroke due to
ICA floating thrombus on ulcerated plaque. Despite rec-
ommendations to treat patients 48 hours of symptom
onset with aspirin and avoiding urgent use of anticoagula-
tion,4,16 some considerations led us to start IV UFH:
1. stroke, even though the patient was already receiving
aspirin therapy;
2. early diagnosis of free-floating thrombus on a severe
ICA stenosis with a high risk of artery-to-artery embo-
lism and stroke recurrence; and
3. the need to make the carotid lesion suitable for elective
surgery.
CEA was performed 2 weeks after symptom onset
based onUSmonitoring showing reduced stenosis and clot
dissolution. In this regard, a pooled analysis of the Euro-
pean Carotid Surgery Trial and the North American Symp-
tomatic Carotid Endarterectomy Trial has shown that to
optimize the benefit of CEA, the procedure should be done
2 weeks of the patient’s last symptoms.17
The role of carotid atherosclerotic plaque in the devel-
opment of stroke is believed to result from its embolus-
causing properties, its hemodynamic consequences, or a
combination of these. This case report underlines the con-
cept that plaque morphology may be important in causing
stroke more than severity of stenosis. This case also sup-
ports previous evidence suggesting that selected patients
with acute ischemic strokes may benefit from combined
treatment with urgent IV UFH and deferred CEA.
REFERENCES
1. Sandercock P. Intravenous unfractionated heparin in patients with acute
ischemic stroke: a treatment to be used in the context of randomized
trials only. Stroke 2001;32:579.
2. Gubitz G, Counsell C, Sandercock P, Signorini D. Anticoagulants for
acute ischemic stroke. CochraneDatabase Syst Rev 2000;2:CD000024.3. Swanson RA. Intravenous heparin for acute stroke: what can we learn
from megatrials? Neurology 1999;52:1746-50. S4. Coull BM, Williams LS, Goldstein LB, Meschia JF, Heitzman D,
Chaturvedi S, et al. Anticoagulants and antiplatelet agents in acute
ischemic stroke: report of the Joint Stroke Guideline Development
Committee of the American Academy of Neurology and the American
Stroke Association (a Division of the American Heart Association).
Stroke 2002;33:1934-42.
5. Caplan LR. Resolved: heparin may be useful in selected patients with
brain ischemia. Stroke 2003;34:230-1.
6. Hirsh J, Anand SS, Halperin JL, Fuster V. Mechanism of action and
pharmacology of unfractionated heparin. Arterioscler Thromb Vasc
Biol 2001;21:1094-96.
7. Weis-Müller BT, Huber R, Spivak-Dats A, Turowski B, Siebler M,
Sandmann W. Symptomatic acute occlusion of the internal carotid
artery: reappraisal of urgent vascular reconstruction based on current
stroke imaging. J Vasc Surg 2008;47:752-9.
8. Combe J, Poinsard P, Besancenot J, Camelot G, Cattin F, Bonneville
JF, et al. Free-floating thrombus of the extracranial internal carotid
artery. Ann Vasc Surg 1990;4:558-62.
9. Hill SL, Brozyna W. Extensive mobile thrombus of the internal carotid
artery: a case report, treatment options, and review of the literature. Am
Surg 2005;71:853-5.
0. Menke J. Diagnostic accuracy of contrast-enhancedMR angiography in
severe carotid stenosis: meta-analysis with metaregression of different
techniques. Eur Radiol 2009;19:2204-16.
1. Mühlenbruch G, Das M, Mommertz G, Schaaf M, Langer S, Mahnken
AH, et al. Comparison of dual-source CT angiography andMR angiog-
raphy in preoperative evaluation of intra- and extracranial vessels: a pilot
study. Eur Radiol 2010;20:469-76.
2. Meves SH, Muhs A, Federlein J, Büttner T, Przuntek H, Postert T.
Recanalization of acute symptomatic occlusions of the internal carotid
artery. J Neurol 2002;249:188-92.
3. Szabo K, Kern R, Gass A, Griebe M, Lanczik O, Daffertshofer M, et al.
Early spontaneous recanalization following acute carotid occlusion.
J Neuroimaging. 2008;18:148-53.
4. Binning MJ, Jackson G, Couldwell WT. Spontaneous recanalization of
the internal carotid artery resulting in thromboembolic occlusion of the
ipsilateral ophthalmic artery and visual loss. J Clin Neurosci 2009;16:
1244-6.
5. Gargiulo NJ 3rd, Veith FJ, Lipsitz EC, Ohki T, Suggs WD, Cayne NS, et
al. Spontaneous recanalization of arterial occlusions: an unusual mecha-
nism for symptomatic improvement. J Vasc Surg 2002;36:1161-6.
6. Adams HP Jr, Adams RJ, Brott T, del Zoppo GJ, Furlan A, Goldstein
LB, et al. Stroke Council of the American Stroke Association. Guide-
lines for the early management of patients with ischemic stroke: a
scientific statement from the Stroke Council of the American Stroke
Association. Stroke 2003;34:1056-83.
7. Rothwell PM, Eliasziw M, Gutnikov SA, Warlow CP, Barnett HJ;
Carotid Endarterectomy Trialists Collaboration. Endarterectomy for
symptomatic carotid stenosis in relation to clinical subgroups and
timing of surgery. Lancet 2004;363:915-24.ubmitted Apr 3, 2010; accepted Aug 4, 2010.
